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Beating the bandwidth limit of signal waveform recovery
by compressed sensing

SHUNSUKE FuJjisawal®  YosHikl O-0KA! SusumMu FUKATSU?

Abstract: Measurement frequency bandwidth occurs where physical measurements are relevant. Originat-
ing in an object under test and/or measuring instruments, it sets the upper limit of accessible frequencies.
Heterodyning is an established technique that allows signal recovery at selected frequencies above this ceiling.
Signal recovery at any frequencies, however, has been little explored despite its significance, and as such is
a considerable challenge. By using a mathematical model to emulate the development of bandwidth during
measurements, it is shown that recovery of bandwidth limited signals is essentially an inverse problem with
a large condition number. A viable method to beat the bandwidth limit by solving an 1 norm minimization
problem is proposed. Waveform recovery is demonstrated by implementing an amplitude modulator and a
slow photodetector.
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